Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No:: 052552 



10/534818 



FIG. 1 



Q-64 
CK63 




Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 



CO 
CO 

o 




o 
o 

CO 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 



10/534818 




Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No : 052552 




Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 



FIG. 5 



C 



MAIN CONTROL ROUTINE OF 
MOTOR CRUISE MODE 

I — 



RETRIEV ING ENGFRIC1 MAP 
I ~ 



RETRIEVING ENGFRIC2 MAP 



I 



CONTROL OPERATION FOR 
DETERMINING PERMISSION OF 
CYLUNDER DEACTIVATION 



S101 
S102 

S103 



CONTROL OPERATION FOR 
DETERMINING REQUEST 
FOR MOTOR CRUISE MODE 



I 



CONTROL OPERATION FOR 
DETERMINING CURRENT STATUS 
REGARDING MOTOR CRUISE MODE 



S106 



S104 



S105 



-SI 07 



CONTROL OPERATION 
FOR MOTOR CRUISE MODE 



CONTROL PRE-OPERATION 
FOR STARTING MOTOR 
CRUISE MODE 



CONTROL PRE-OPERATION 
FOR FINISHING MOTOR 
CRU I SE MODE. 



S108 



TMINHEV #T I NHEV 



S109 



S110 




( EXIT ) 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 



10/534818 



FIG. 6 



ENGFRIC1 

(kW) 



NE(rpm) 




NE(rpm) 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No : 052552 



10/534818 



FIG. 8 



CONTROL OPERATION FOR 
DETERMINING REQUEST 
FOR MOTOR CRUISE MODE 



RETRIEVING 
(NE, TH) 



PWRRQ 
MAP 



S203 



X 



CONTROL OPERATION 
FOR FILTERING DESIRED 
OUTPUT POWER 

I 

VEHICLE IS IN 
CRUISE MODE? 



S204 



S205 



S206 




> 



S201 



S202 



NO 



YES 



STATE OF CHARGE IS 

SUFFICIENT FOR 
MOTOR CRUISE MODE? 





YES 



F_KYUTOENB=0? 



> 



NO 



YES 



TM I NHEV=0? 



YES 



> 



NO 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 



10/534818 



FIG. 9 



S209 



S210 



0 



PWRREQFIN*- 
PWRRQ+ENGFRIC1 



S207 



RETRIEVING EVPWR 
(VCAR) TABLE 




S208 




PWRREQFIN^ XNO 
LIMPWR 



YES 



PWRRQ^ 
EVPWR 



NO 



YES 



F_EVREQ<-1 



( EX'T ) 



S211 



F_EVREQ<— 0 
I 



S212 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 



FIG. 10 



PWRRO 

(kW) 



NE(rpm) 



FIG. 1 1 




VEHICLE SPEED 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 



1 



FIG. 12 



CONTROL PRE-OPERATION 
FOR STARTING 
MOTOR CRUISE MODE 



F_FCREQ«-1 




F_FC 




=1 



-S301 



EVSTATUS_OLD= 
START 



> 



YES 



✓ 

.NO 


S304 

/ 








TDCEVST*- 




#STDLY1 +#STDLY2+#STDLY3 




+#STDLY4+#STDLY5 



STATUSEVST IS MADE 
sttsevst_jud 




S305 



STATUSEVST? 



> 



=STKYTPRE, STKYT, STEV 



TAREVPWR= 
PWRRQ+ENGFRIC1 



=STFCPRE, STFC, STFCWT 
-S307 



S309 



TAREVPWR= 
PWRRQ+ENGFR I C2 



F KYUTO^-0 



< 



S308 



FKYUTO— 1 



STATUSEVST? 




S311 



S 

S310 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 







oo^- 


4 cn 




cn~z 






LU ^ 


Q_> 


1— 


>LU 


CO 


LUttT 




o«< 











CO 

co- 
co 



LO 

co" 

CO 



>- 
i — 

CO 



cnon 

Q_ Q_ 
>> 
LULU, 

ii i 

Q_ Q_ 1 

>> 
LU LU 

q cn 

OH 



!co 



on 
cu 
i—_ 
>- 

i — 

co 



CO 



i cn 
on^ 

>LU 

lu cn 

SI— 



^co 



CO 

co- 
co 



o 
I— 

CO 



eg 

CO 



+ ^ 




on on 








a. q_ 




>> 




LU LU 


eg 


R=CM 
R-CM 


DU 


#ST 


a. a. 


>> 

LU LU 




i| 









a. 

o- 



co 



4 on 
on s 
s o- 



Q CL. 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 



10/534 




Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No : 052552 



0/534818 



FIG. 15 



CONTROL 
FOR 
MOTOR 



PRE-OPERATION 
FINISHING 
CRUISE MODE 



S401 




IN MOTOR 
CRUISE MODE? 



S403 





YES 



S402 



CONTROL PRE-OPERATION FOR 
FINISHING MOTOR CRUISE MODE 
DEPENDING ON DECELERATION 
OR ACCELERATION STATE 



F_FCRE0^0 

F_EV^0 
CMDEVPWR+-0 




S402a 



EVSTATUS1= XNO 
END? 



> 





YES 


TDCEVEND<— 
#ENDDLY1 +#ENDDLY2+#ENDDLY3 
+#ENDDLY4+ENDDLY5 






1 V 






S404 


S405~- STATUSEVNED IS MADE 


S406. 







X 



STATUSEVEND 




> 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et at. 
Attorney Docket No.: 052552 



10/534 



GO 



co 



o 




o 






i 


si 




en 




— ► 






> 






LU 






o 



CO 



co 



oo 



CO 



si 

l_l I 




+ o 



O! 
or! 



: ii > 

, OC LU 



LU I 



CO 













si 

















CVJ 




>- 




—1 










a: 


+ § 


Li- 


C£ LU 


es 




LU 




+ 


lu en 


or 


OS 






or 




i 


VPWR= 
-CMDE 




LU Ct: 




OS 


> 
LU 


2 Q_ 

CJ>> 


or 


LU 




or 


1— 


(TA 



0 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 



10/534 



o — *c 
— 



ago 



CO 



c3\ 



CD 



o 

I— I 



O 



o & 

JL ^ 



or 



cc: 




LUZ 



loq: 
oouj 

CL. 

CDLLO 

1— 

CD I— «< 
LU-O 
QQ I — 



LU CJ> 



LU O 



UJZ 
OO 

— K- 

LU 
Q- 

LuO 

O 



CO 



gig 

_l I — 

LJJ CS> 
ZUJ 



CO 



LO 



CO 



>- 
_l 



CO 



CO 



CO 



CO 



CVJ 



^: 
i— 

CO 



>- 
I— 

CO 



CO 
ZD 
I— 

>- 

—J I— 

Q CO 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et at. 
Attorney Docket No.: 052552 



10/534818 



FIG. 18 



/ CONTROL OPERATION FOR 
CALCULATING STARTING 
CLUTCH OIL PRESSURE 
CORRECTION COEFFICIENT 



S501 



S504 



S507 



£ 



TMENG< — TMEVEND 
I 



F_EVST 



=0 



F_EVEND 



F_EVEND— 1 
F_EVST«-0 

1 




=0 



F_EV=1 & 
F EV0LD=0 



NO 



F_EV=0 & 
F EV0LD=1 



NO 



© 




< 



S502 

—4- 

KCLEV=1.0 



1 



S503 



YES 



F EVST^O 



I 



< 



^ S50 5 
KCLEN G=1.0 "y ^- 



S506 



YES 



F EVEND^O 



I 



> 



YES 



TMEV<-TMEVST~K S508 



> 



F_EVST^-1 
F EVEND«-0 



S509 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 



10/534818 



S513 




F_EVST=1 > 



YES 



S525 

S 



NO 



FIG. 19 



S514 

3 i 



NEL0W1 «— NELOW+DNE 

: — i — . 

<NE^NEL0W1 y 
NO 



YES 



S515 



S519 



S517 



1 



S516 



KCLEV<- 
KCLEV+DKCLEV2 



KCLEV^I.O > 
,YES 



ml 



S518- 



KCLEV+-1.0 
TMEV^O 



I 



< ( TMEV=0 ^> 



NO 



S522 



YES 



KCLEV^ 
KCLEV+DKCLEV1 



KCLEV— 1.0 



S520 

< KCLEV=1.0 



YES 



KCLEV<— KCLEV1 



< KCLEV>1.0 S524 
r I NO I L, r J : i I 



7 
S523 



KCLEV^LO 



S521 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 



0/534818 



FIG. 20 



S526 



F_EVEND=1 > 



S527 

s 



NO 



YES S528 

L 

NEL0W1 <— NELOW+DNE 

T 



< NE^NELOWI > 
NO 



YES 



S529 



S536 



KCLENG^-1. 0 



( END ) 



S533 



1 



S530 



S531 



KCLENG*- 
KCLENG+DKCLENG2 

^KCLENG^TT >^- 



S532 



YES 



KCLENG^I.O 
TMENG<— 0 



< TMENG=0 



NO 



1 


YES 

r 


KCLENG<— 
KCLENG+DKCLENG1 







S534 



<KCLENG=1.0> 



NO 



YES 



KCLENG^KCLENGI 



S537 



NO 



S538 



KCLENG^I . 0 



S535 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 



10/534818 



FIG. 21 



CONTROL OPERATION FOR CALCULATING 
STARTING CLUTCH OIL PRESSURE 
CORRECTION COEFFICIENT 



S601 



X F_EVST > 



=1 



S604 



S602 

d 



=0 < KCLEV=1.(P > 



NO 



S603 



YES 



F EVST^-0 



< F.EVEND 



=1 



S607 

S610 
YES 



=0 



S605 

< KCLENG=1.0^ >^- 



S606 



YES 



F EVEND^O 



F_EV=1 & \ 
F_EV0LD=0 / 

[NO 



YES 



TMEV-*— TMEVST 



F_EV=0 
F EV0LD= 



TMENG^TMEVEND 



I 



F_EVEND<— 1 
F_EVST^-0 



S611 
S612 



NO 



F_EVST^1 
F_EVEND<— 0 



S608 
S609 



® 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA efal. 
Attorney Docket No : 052552 



FIG. 22 



S^13 

< F_EVST=1 "y il 



S620 

1. 



NO 



S614 

jL 



RETRIEVING OIL PRESSURE 
CORRECTION COEFFICIENT 
(KCLEV_T) TABLE 
DEPENDING GN NE 



I 



S616 



KCLEV<-KCLEV_T 



S615 



TMEV=0 



S618 



> 



NO 



YES 



KCLEV<— 
KCLEV+DKCLEV1 

KCLEV> T7o^ > 



S617 



YES 



KCLEV<-1.0 



NO 



S619 



KCLEV^LO 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et al. 
Attorney Docket No.: 052552 



10/534818 



FIG. 23 



S621 

< F_EVEND=1 



S622 



NO 



S623 



RETRIEVING OIL PRESSURE 
CORRECTION COEFFICIENT 
(KCLENG_T) TABLE 
DEPENDING ON NE 



I 



KCLENG<— KCLENG T 



S624 



S625 



TMENG=0 



S627 



> 



NO 



YES 



KCLENG<— 
KCLENG+DKCLENG1 




S626 



KCLENG>1.0^ > 



YES 



KCLENG^LO 



NO 



S628 



KCLENG^-1.0 



( END ) 



Westerman, Hattori, Daniels & Adrian, LLP 
Title: Clutch control apparatus for hybrid vehicle 
Inventor(s) Yusuke TATARA et a). 
Attorney Docket No.: 052552 



10/534818 



FIG. 24 



1.0 



KCLEV T 



NE 



FIG. 25 



1.0 



KCLENG T 



NE 



